Coronary plaque disruption and subsequent thrombosis occur in both unstable angina (UA) and acute myocardial infarction (AMI). However, it is unclear why UA and AMI have different clinical courses. The purpose of this angiographic study was to examine whether the longitudinal plaque disruption site is a factor that can be used to distinguish these two conditions. Seventy-two patients with AMI or UA in whom ischemia-or infarct-related arteries and plaque disruption sites could be determined were enrolled. The plaque disruption sites were classified as upstream type or downstream type. The upstream type and downstream type were defined as plaque rupture site located proximal and distal, respectively, to the maximum stenosis on angiography. The frequency of the upstream type was significantly higher in patients with AMI (60.0%) than in patients with UA (18.5%). On the other hand, the frequency of the downstream type was higher in patients with UA (81.5%) in patients with AMI (40.0%; p<0.01). The longitudinal plaque disruption site may thus be a factor that can be used to distinguish these two diseases. (J Nippon Med Sch 2006; 73: 141!148) 
Introduction
Coronary plaque disruption followed by thrombus formation is considered an important factor in the pathogenesis of acute coronary syndrome (ACS), Although the depth of plaque disruption, the condition of the thrombus, and an interruption of blood flow may help differentiate AMI from UA 3 , it remains unclear why these two clinical conditions arise from similar pathological conditions. The aim of this study was to identify an additional factor that can be used to distinguish AMI from UA. The basic principle at issue in this study is that the plaque disruption site may influence the clinical presentation of ACS. There is a possibility that plaque rupture at a proximal site of plaque and thrombus formation might strongly interfere with the regulation of blood flow, in comparison to a plaque rupture at a distal site. We hypothesized that thrombus accompanied by plaque rupture at a proximal site might cause total occlusion and thus result in AMI. On the other hand, thrombus accompanied by plaque rupture at a distal site might induce nontotal occlusion and result in UA. To verify this hypothesis, we investigated plaque rupture sites in patients with ACS using coronary angiography.
Methods
We Informed consent was obtained from all patients enrolled in this study.
Criteria of AMI and UA
UA was defined as either an exacerbation of angina that was previously stable, such as angina occurring at rest, or the new onset of chest pain occurring at rest. The diagnosis of AMI was based on a characteristic history of prolonged chest pain, diagnostic electrocardiographic changes, an elevation in the serum creatine kinase level, the creatine kinase MB fraction (!2 times the upper limit of the normal value), and" or elevation of troponin T levels (!0.1 ng" ml).
Coronary Angiography
Coronary angiography was performed with standard procedures from the femoral or radial arteries. 
Statistical Analysis
Data are expressed as the means " SD.
categorical variables were analyzed with the chisquare test or Fisher!s exact provability test.
Whether data were normally distributed or not was examined with the Kolmogrov-Sminov test. If data were normally distributed, an unpaired Student!s ttest or Welch!s t-test was used to compare groups.
Otherwise, the Mann-Whitney U test was used.
Differences were considered to be statistically significant at p<0.05.
Results

Plaque Disruption Site
Two hundred twenty patients, including 121 patients with simple lesions and 99 patients with total occlusion, were excluded from this study because plaque rupture sites could not be diagnosed. and the UA group, there were no significant differences in percent diameter stenosis, minimum lumen diameter, or lesion length ( Table 1) .
Cases of the upstream type and downstream types are shown in Figure 2 , 3, respectively.
Baseline and Angiographic Characteristics
The baseline and angiographic characteristics of F i g . 2 P l a q u e d i s r u p t i o n a t u p s t r e a m s i t e i n p a t i e n t wi t h AMI F i g . 3 P l a q u e d i s r u p t i o n a t d o wn s t r e a m i n p a t i e n t wi t h UA Ta b l e 1 L e s i o n C h a r a c t e r i s t i c s o n An g i o g r a m P Un s t a b l e An g i n a n = 2 7
Ac u t e My o c a r d i a l I n f a r c t i o n n = 4 5
Di s r u p t i o n S i t e < 0 . 0 5 5 ( 1 8
the AMI group and the UA group are summarized in Table 2 . There were no significant differences in age, gender, body mass index, plasma lipid levels, or the frequencies of diabetes mellitus, hypertension, or smoking habit. In addition, no significant differences were observed in the location of culprit coronary arteries or the number of diseased vessels.
Angiographic Morphology of Plaque Disruption Sites
There were no significant differences in the angiographic morphology of plaque rupture sites between the AMI and UA groups. However, type IIa lesions, which demonstrated irregular, poorly defined, or hazy borders with sharp leading or trailing edges that hung over the vessel walls, were a major morphological finding in each group. A type IIc lesion was observed in only one patient with UA, whereas type IId lesions were observed in 6 patients with AMI and in 9 patients with UA ( Table 3) .
Differentiation of Plaque Disruption Sites in Patients with AMI
The AMI group included 34 patients with ST elevation myocardial infarction and 11 patients with non-ST elevation myocardial infarction. There were no significant differences in plaque rupture sites between the groups ( Table 4 ). There were no significant differences in other baseline characteristics between the groups.
Discussion
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Ta b l e 4 Di f f e r e n t i a t i o n o f t h e P l a q u e Di s r u p t i o n S i t e i n p a t i e n t s wi t h MI P No n -S T e l e v a t i o n MI n = 1 1 to UA. In AMI, the plaque disruption is deeper than in UA, and the thrombus, which is anchored to a large rupture site, is more firmly fixed. The duration of coronary artery occlusion in AMI is also longer than in UA 9 .
S T e l e v a t i o n MI
In terms of an interruption of blood flow, our previous angioscopic study revealed occluded red thrombi, which are formed by blood stasis, in patients with AMI. On the other hand, nonoccluded white thrombi , which are formed through incomplete interruption of blood flow, were observed in patients with UA 10 . In addition to the severity of blood flow limitation, other mechanisms that might be used to distinguish AMI from UA are vessel wall injury and hypercoagulability 11, 12 .
Plaque Disruption Sites
Plaque disruption often occurs on a thin fibrous stenosis site is proximal to plaque disruption, then plaque disruption followed by thrombus might not induce total occlusion (Fig. 4) . This study thus suggests that the plaque rupture site might be an important factor for distinguishing UA and AMI.
Study Limitations
We excluded totally occluded lesions and very small arteries on angiograms, because their rupture sites were unclear. In this study, the plaque are consistent with the small percentage of patients in whom plaque rupture sites could be accurately determined in our study.
Conclusions
The frequency of upstream disruption was higher in patients with AMI, whereas the frequency of downstream disruption was higher in patients with UA. This angiographic study showed that plaque disruption site might be used to distinguish UA and AMI.
